Detection and quantitation of dG-AAI and dA-AAI adducts by 32P-postlabeling methods in urothelium and exfoliated cells in urine of rats treated with aristolochic acid I.
Analysis of aristolochic acid I (AAI)-DNA adducts in exfoliated cells in urine, urothelium and entire urinary bladder were studied after oral administration of five daily doses (10 mg/kg body wt) AAI for 3 months to rats. The two major adducts excreted in urine are presumably identical to the two main adducts formed in vitro and in vivo in different organs in the rat, which have previously been characterized in vitro as 7(-deoxyguanosin-N2-yl)-aristolactam I and 7(-deoxyadenosin-N6-yl)-aristolactam I. Urine samples were collected on dry-ice, subsequently pooled and purified according to the protocol of Kadlubar and co-workers. DNA was isolated, digested and AAI-DNA adducts of exfoliated cells in urine and urothelium of rats were detected and quantitated by enhancement methods of the 32P-postlabeling assay, namely nuclease P1 enrichment or butanol extraction. Autoradiograms indicated that adduct patterns in DNA derived from exfoliated cells in urine were very similar to those obtained from DNA isolated from tissues. Quantitative analysis of adducts revealed adduct levels declining for both adducts from DNA isolated from urothelium to DNA isolated from the entire urinary bladder to DNA isolated from exfoliated cells in urine. In general, count rates of two predominant AAI adducts were enhanced by butanol extraction approximately 3- to 8-fold when compared with the nuclease P1 digestion technique. The identity of the two major adducts was confirmed by co-chromatography with eluted spots from in vivo adducts by comparing mobilities on poly-(ethyleneimine)-cellulose plates. Microbiological investigations of the urine revealed no gross contamination with bacteria, so that the isolated DNA supposedly originated from exfoliated urothelial cells. This study indicates that 32P-postlabeling analysis can be used to monitor non-invasively the formation of carcinogen-DNA adducts in animals or humans exposed to carcinogens.